Demonstration of in vivo stability and lack of immunogenicity of a polyethyleneglycol-conjugated recombinant CHO-derived butyrylcholinesterase bioscavenger using a homologous macaque model.
Human serum and recombinant butyrylcholinesterase (rHuBChE) are the most advanced prophylactics against organophosphate (OP) toxicity due to nerve agent or insecticide exposure. For ethical reasons, such potential multi-use treatments cannot be tested in humans and will require extensive testing in animal models and the "Animal Rule" 21 (21 CFR 601.90) for regulatory approval. This will involve multiple injections of rHuBChE into heterologous animals, e.g. macaques, rodents with inevitable immunogenicity and subsequent elimination of the enzyme on repeat injections. In order to accurately assess pharmacokinetics, efficacy and safety of a candidate rBChE in an "antibody free" system, a homologous macaque (Ma) model has been developed. In these studies, macaques received single or multiple intravenous injections of native MaBChE as well as unmodified or PEG-conjugated forms of rMaBChE produced in CHO cells. Compared to the poor plasma retention of unmodified rBChE (MRT: <10h), three injections of 1.5-2.3mg/kg of PEG-conjugated tetrameric rBChE resulted in high circulatory stability (MRT: >134h) and lack of immunogenicity similar to native MaBChE. PEG-conjugation of the monomeric rMaBChE form also exhibited pharmacokinetic profiles comparable to the tetrameric form (MRT: >113h). However, despite the increased bioavailability of PEG-rBChE, antigenicity studies using sandwich ELISA showed that while macaque BChE was not immunogenic in macaques, PEGylation of rMaBChE did not prevent binding to anti-BChE antibodies, suggesting PEGylation may not be sufficient to mask non-human epitopes on rBChE. This homologous model can provide necessary preclinical protection data for the use of PEG-rHuBChE in humans and bodes well for a safe and efficacious CHO-derived rHuBChE therapeutic.